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Abstract
Pain  assessment  in  children  can  be
extremely challenging. Most professional bod-
ies recommend that parents or carers should
be involved with their child’s pain assessment;
but the evidence that parents can accurately
report  pain  on  behalf  of  their  children  is
mixed. Our objective was to examine whether
there were differences in post-operative pain
score ratings between the child, nurse and par-
ent or carer after surgery. Cognitively intact
children  aged  four  upwards,  undergoing  all
surgical procedures, whose parents were pres-
ent  in  the  post-anaesthetic  recovery  unit
(PACU),  were  studied.  Thirty-three  children
were included in the study. The numerical rat-
ing scale was used to rate the child’s pain by
the child, nurse and parent on arrival to the
PACU and prior to discharge. We found strong
correlations  between  children’s,  nurses’  and
parent’s  pain  scores  on  admission  and  dis-
charge from PACU. The intraclass correlation
coefficient of pain scores reported by children,
nurses and parents was 0.94 (95% confidence
intervals 0.91-0.96, P<0.0001). In cognitively
intact children, it is adequate to manage pain
based upon the assessment of children’s and
nurses’ pain scores alone. The numerical rat-
ing scale appeared to be suitable for younger
children. Whilst there are benefits of parents
being present in recovery, it is not essential for
optimizing the assessment of pain. 
Introduction
It  is  important  to  recognise  and  manage
pain effectively as soon as possible, should a
child be uncomfortable on waking after sur-
gery. Inadequately treated pain will only add to
the stress and anxiety of the child’s experience
of  hospital.  The  three  main  principles  of
assessing pain in children are self-reporting,
measuring the perceived experience of pain by
the parent or carer, and measuring physiologi-
cal arousal consequent to pain.1 Self-reporting
is often considered the gold standard as it is
the  only  direct  measure  of  pain.  However,
there are various instances where it is difficult
or impossible for children to state their own
pain  scores.  In  children  who  are  cognitively
impaired, critically ill, and those who are too
young to speak, a proxy measure must be used.
Many  national  bodies  strongly  encourage
parental input in children’s pain assessment.
In  some  instances,  an  assumption  is  often
made that children are incapable of adequate-
ly quantifying their own pain.
In  the  United  Kingdom  (UK),  the  Royal
College of Nursing (RCN) has recently updated
its  evidence-based  recommendations  on  the
assessment of acute pain in children.2 These
include giving written information and advice
on pain assessment and treatment to parents as
part of their preparation for discharge after sur-
gery, and teaching them to use pain assessment
tools to help them manage their child’s pain.
The Association of Paediatric Anaesthetists in
the UK also recommend that whilst children’s
self-report  of  their  pain  is  the  preferred
approach, health care professionals and parents
should receive information and training in pain
assessment.1In all cases, children’s pain should
be documented and appropriate action taken. In
most  hospitals,  current  practice  dictates  the
documentation of children’s and nurses’ pain
scores only. 
The aim of this study was to investigate pri-
marily  whether  pain  rating  scores  differed
between the patient, nurse and parent imme-
diately  after  surgery.  When  a  child  emerges
from  anaesthesia  in  the  post-anaesthetic
recovery unit (PACU), parents are not always
immediately present. Pain is a subjective expe-
rience, and it is possible that a child might not
be able to report pain precisely in unfamiliar
surroundings.  We  also  investigated  whether
pain scores were being routinely documented
in  the  PACU,  and  whether  children’s  pain
scores changed during their stay prior to dis-
charge to the ward. 
Materials and Methods
A prospective pilot study was performed in
Spring  2009.  Children  over  the  age  of  four
undergoing all operations and surgical proce-
dures were included. Exclusion criteria includ-
ed  children  whose  parents  were  unable  to
attend the PACU, children unable to communi-
cate  or  undertake  elementary  counting  and
those who were insufficiently rouseable at the
time of data collection. 
A pro formawas used to collect data in a uni-
form manner and included age and gender of
patient,  surgical  procedure,  intra-operative
and post-operative analgesia administered and
pain scores. Children, parents and nurses were
not aware of each other’s scores. The numeri-
cal rating scale (NRS) 0-10 was used as the
pain  assessment  tool.1 Parents  and  children
were  provided  with  information  about  the
numerical rating scale once the child entered
the PACU. Nursing staff documented and acted
upon pain scores in the usual manner until the
child was ready for discharge to the ward. 
We recorded the scores collected within 10
min of each child’s arrival and 5 min before
discharge from the PACU. We used statistical
tests for non-parametric data to analyse our
results.  The  Kruskal-Wallis  test  was  used  to
test for differences in pain scores recorded by
the  children,  nurses  and  parents.  The
Wilcoxon signed rank test was used to exam-
ine whether pain scores changed significantly
between  admission  to  PACU  and  discharge.
(GraphPad  Prism  version  4.0b,  GraphPad
Software Inc., La Jolla, CA, USA), and oneway
intraclass  correlation  coefficients  (ICCs)  to
quantify the level of agreement between chil-
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dren, nurses and parents (R Project, Vienna,
Austria3). Statistical significance was consid-
ered to be a p value of less than 0.05. Data are
presented as mean (95% confidence intervals,
CI) and the intraclass correlation coefficient
(ICC) is reported with the value of the F statis-
tic. Institutional approval was obtained for the
conduct of the study.
Results
Thirty-three children aged between 4 and 16
years  participated  in  the  study,  none  were
excluded. They underwent a variety of abdom-
inal,  urological,  orthopaedic  and  otorhino-
laryngological surgical procedures. Pain scores
were documented for all patients. Pain scores
of the child, nurse and parent immediately on
admission to and discharge from the PACU are
shown  in  Figure  1.  Twenty-one  out  of  33
patients  (64%  of  cases)  reported  no  pain
immediately after their operation. The imme-
diate  post-operative  mean  pain  score  of  the
child, nurse and parent was 2.24 (95% CI 1.05-
3.44), 1.94 (95% CI 0.84-3.04), and 2.55 (95%
CI 1.33-3.76) respectively. There was no statis-
tical difference in pain scores between patient,
nurse  and  parent  on  admission  to  recovery
(P=0.66).
Children,  nurses  and  parents  all  reported
statistically significant improvements in chil-
dren’s pain scores between admission and dis-
charge  from  PACU  (Table  1).  As  analgesics
were  administered  to  the  children  in  the
PACU, the intensity of pain reported by each
group fell significantly for all groups (P=0.003,
0.006 and 0.001 for children, nurses and par-
ents respectively). The mean pain score before
discharge from PACU of the child, nurse and
parent was 1.03 (95% CI 0.37-1.69), 0.88 (95%
CI  0.31-1.45)  and  1.06  (95%  CI  0.46-1.66)
respectively.  There  was  no  statistical  differ-
ence in pain scores between patient, nurse and
parent on discharge from PACU (P=0.88). 
There was strong agreement between chil-
dren’s, nurses’ and parents’ pain scores in the
PACU  (Figure  2).  The  ICC  quantifies  the
strength of agreement: a value of 1.0 repre-
sents perfect agreement and zero represents
complete disagreement. Overall, we found that
the ICC was 0.94 (95% CI 0.91-0.96, P<0.0001,
F=44.8), showing very strong and highly statis-
tically  significant  agreement  between  the
raters. Agreement between raters was strong
both on admission to the PACU and on dis-
charge. The ICC of pain scores on admission
was 0.91 (95% CI 0.84-0.95, P<0.0001, F=29.7),
and on discharge was 0.95 (95% CI 0.90-0.97,
P<0.0001, F=55.0) (Table 2).
Discussion
We found strong correlations between the
postoperative  pain  scores  given  by  children,
nurses and parents in the PACU. We also found
that pain scores were being documented for all
children and that pain was being adequately
controlled and improved in the PACU prior to
children  being  discharged  to  the  ward.
Furthermore, a numerical rating scale (NRS)
appeared suitable for younger children.
Voepel-Lewis and colleagues have previous-
ly reported a reasonable correlation between
pain scores given by cognitively impaired chil-
dren  and  their  parents  when  using  a  struc-
tured  pain  assessment  tool,  although  some
parents  tended  to  overestimate  their  child’s
pain.4 In an earlier study of children undergo-
ing  spinal  surgery,  the  same  investigators
found that pain scores of cognitively impaired
children were underestimated and lower doses
of opioid analgesics were given compared to
cognitively  intact  children.5 In  cognitively
intact children at risk of pain in a variety of
settings, studies of how well others can quan-
tify children’s pain have yielded mixed results.
Some studies have shown a good correlation in
children  on  intensive  care  units6 and  those
receiving immunisations,7 whilst others have
shown that parents tended to underestimate
their  child’s  pain  after  tonsillectomy,8 and
triage nurses tend to underestimate pain in
emergencies.9
Although  we  found  good  agreements
between pain scores given by children, nurses
and parents immediately after surgery, it could
be argued that our study was underpowered to
detect clinically significant differences. Power
analysis  suggests  that  a  study  of  this  size
would have had sufficient power to detect a dif-
ference  in  pain  scores  of  1.34  out  of  ten
between the groups. This begs the question as
to  what  is  a  clinically  relevant  difference
between each group’s ability to rate pain? We
contend that a difference of one out of ten is
not  clinically  important,  and  therefore  our
study was of sufficient size to detect a clinical-
ly important difference. 
Parents and carers may benefit from being
taught pain assessment tools if they are to be
effective  in  assessing  and  managing  their
child’s pain.10 This is especially useful in pae-
diatric  ambulatory  surgery,  where  parents
undertake a significant component of postop-
erative care at home. Parents should be provid-
ed with information that is easily understood.
Tait  and  colleagues  found  that  only  a  small
amount of information regarding post-opera-
tive pain control was presented in written form
yet many parents would have preferred both
verbal and written information.10 Whilst it is
desirable for parents to be present at all times
during a child’s admission to hospital, this may
not always be possible. Our study has shown,
at least after surgery, that PACU nurses are
capable of accurately assessing and treating
children with pain.
Deciding which pain assessment tool to use
was challenging, as there are many currently
in use. The topic has been a subject of great
debate, with a number of studies devoted to
pain assessment in children.11-14 The NRS was
chosen for our study as parents may be famil-
iar  with  it,  it  is  straightforward,  and  easily
taught. There have been suggestions that the
NRS is not suitable for children younger than 8
years of age: de Tovar and colleagues published
a study showing children’s preference for the
FACES scale after our data had been collect-
ed.15 However,  some  guidelines  and
researchers have suggested that the NRS can
Article
Figure 1. Scatter plot of pain scores given
by children, nurses and parents recorded in
the post-anaesthesia care unit (PACU).
Table 1. Children’s, parents’ and nurses’ recorded pain scores on admission and discharge
from the post-anaesthesia recovery unit.
Child’s pain score Nurse’s pain score Parent’s pain score
Mean score on admission 2.24 (1.05-3.44) 1.94 (0.84-3.04) 2.55 (1.33-3.76)
to PACU (95% CI)
Mean score on discharge 1.03 (0.37-1.69) 0.88 (0.31-1.45) 1.06 (0.46-1.66)
from PACU (95% CI)
Mean difference 1.21 (0.68-1.75) 1.06 (0.53-1.59) 1.49 (0.87-2.10)
(95% CI)
P value 0.003  0.006  0.001 [page 36] [Pediatric Reports 2012; 4:e10]
be used effectively in younger children,2,16and,
given the strength of the agreement between
the  scores  that  we  found,  use  of  the  NRS
should  not  automatically  be  ruled  out  in
younger, cognitively intact children. 
Our study was not large enough to examine
whether the child’s age might have influenced
agreement between those rating the children’s
pain. It is also possible that the children with
low initial pain scores may have overestimated
the  strength  of  the  correlation  we  found.
However, we contend that our paradigm could,
on a larger scale, be used to study the influence
of the rater on other pain assessment tools,
such  as  FLACC  (Face,  Legs,  Arms,  Cry,
Consolability),17 or  self-report  tools  like
FACES15,18,19 and the visual analogue scale20 -
or even to compare one with another. Other fac-
tors, such as introducing children and carers to
pain rating scales before surgery, and calibrat-
ing them against known pains, could also be
examined. Such an approach might be expect-
ed to reduce parental anxiety, and it would be
worthwhile  studying  whether  this  influences
parents’ proxy pain scores for their children.
Whatever tools are used to assess pain, fac-
tors  such  as  age,  anxiety,  language,  ethnic
background, the child’s level of cognition, and
level of parental education need to be taken
into  account  by  health  care  professionals
before making an informed choice;16 the UK
Association  of  Paediatric  Anaesthetists  sug-
gests that more than one might be necessary,
stating that no individual measure can be rec-
ommended for pain assessment across all chil-
dren or all contexts.1 There will always be a
risk that pain will be underestimated, especial-
ly when a child is silent, perhaps as a result of
the residual effects of anaesthesia.21 Thus a
combination  of  self-report  and  at  least  one
other measure may be a better approach than
using a single tool. 
In conclusion, we found strong correlations
between  children’s,  nurses’  and  parents’
reported pain scores using a numerical rating
scale. The finding that the numerical rating
scale was a useful tool in a broader age range
than  expected  was  surprising,  and  warrants
further  study.  In  the  mean  time,  we  recom-
mend that when cognitively intact children are
recovering from surgical procedures an inclu-
sive approach to pain management should be
taken in the PACU, gauging the opinions of the
patient,  nurse  and  parent  about  the  child’s
pain experience. Should the child not be able
to express himself or herself, then nurses’ and
parents’  assessments  are  highly  likely  to  be
accurate.  Also,  given  the  strong  correlations
we found, there is no need to delay treatment
should the parents be absent. In children with
cognitive impairment, parents should be inte-
gral to their child’s pain assessment and be
taught appropriate tools.
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